
Appendix C
Review of Economic Studies of Beach

Tourism and Recreation

The following section provides an overview of the infonnation currently available

for describing beach tourism and recreation activities in the following states: Florida.

California, Texas, New Jersey. and North Carolina. In general, beach tourism data in

each state was available through either a state economic development agency, a state

depanment of tourism. or through academic research conducted by one of the state
,

universities. In some cases. beach related tourism data was not reponed independent of

other types of tourism. In other. cases, detailed recreation data was available for one or

two beaches in a state. but not for all beaches, statewide.

c.l Florida

Origin and Destination of Beach Visitors: The best estimates found for beach-

related tourism in Ronda were provided by a survey of 4,556 recreational beach users in

Broward County, Florida to detennine the effect of recreational benefits on mainland

propeny values. The survey. described in St.fQnge, 1997, was conducted over the period

of one year (May 1995 - 1996). The survey results distinguish betWeen beach visitors

that are Broward County residents. residents elsewhere in Florida, residehfs elsewhere in

the United States. or international visitors. Survey results indicated that Broward County

beaches received a total of 7.169,446 beach visits during the 1995-1996 time period.

48.2% of all visits were made by Broward County residents (3,457,371 visits), 8.6% of

all visits were made by Florida residents outside of Broward county (618,139. visits), 30%

of all visits were made by US residents coming from outside of the state of Florida

(2,140,824 visits) and 13.2 of all visits were made by international visitors (953,112

visits). (Stronge, 1997)
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The survey results indicated that 3.093.936 of the total 7,169.446 visitS made to

Florida beaches in the 1995-'96 time period were made by out of state visitors. These

visits were made by a total of 768.359 out-of-state visitors. including both US residents

and international visitors. The total number of out-of-state visitors was broken out

Jaccording to the pennanent residence of the visitor. Of the 556,413 out-of-state visitors

J
coming to Broward County beaches from elsewhere in the U.S.. 273.662 (35.6%) came

from the Nonheast. 1:!:!.87:! (16%) came from the Midwest. 123.772 (16.1%) traveled

from the South and 36.107 ("'.7%) carne from the West. Of the 211.946 international

visitors. 135.802 originated from Cana~ 63.392 originated from Europe. 9.318 came

from Latin America and .1..t34 arrived from other international locations. (Stronge. 1997)

Of the total 3.o<J3.936 visits made to Broward county beaches by out-of-state

visitors, 69.2% (2,I~O.8:!'" visits) were made by visitors residing elsewhere within the

United States and 30.S<:i 1953.112 visits) were made by international travelers. Of the

total visits made by out-of -state visitors, 41% (1,267,677 visits) were made by U.S.

residents from the NonheilSt. 13.1 % (405.367 visits) were made by U.S. residents from

the Midwest. 11:8% (365.061 .visits). were made by U.S. residents from the South and

3.3% (102.719 visits) \\"erc mnde by U.S. residents from the West. The remaining visits

were made by intem:ltional travelers. with 21.6% of visits (668.826 visits) paid by

Canadians. 7.3% (2:!5.695 visits) paid by Europeans. 1.5% (47,435 visits) made by

residents of Latin AmencOl Olnd the remaining 0.4% of visits (11,156 visits) rnR by

residents of other intem..tlonallocations. (Stronge, 1997)

~
Including both in-state and out-of-state residents, 1.661.233" people visited

Broward County beaches from May 1995-April 1996. In the summenime. 814.509

visitors paid 3.1 million visits and 846.724 visitors paid 4 million visits in the winter.

(Stronge, 1997)

A measure of state-wide beach related tourism activities can be found in Outdoor

Recreation in Florida 2(xx) Florida's Statewide Comprehensive Olltdoor Recreation

This comprehensive plan. was developed by the Department ofPlan (SCORP. 2{XXJ).
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Environmental Protection's Division of Recreation and Parks for the purpose of

evaluating current and future recreation demand in the state of Florida, In SCaRP. 2(XXJ.

the demand for saltwater beach activities is measured using actual panicipation rates in

Estimates of the demand for beach activities were based onbeach-related activities.

infonnation collected in a August 1992 - July 1993 survey of 3.169 randomly selected

Florida residents and tourists conducted by the University of Florida. Department of

Recreation, Parks and Tourism. The survey data was compiled into demand estimates for

1999 and projections "'crc then made for future demand for beach activities in 2005 and

2010. Estimates ot' d~mand are expressed in tenns of "user occasions". Each user

occasion represents one Individual participating in one event at one time, regardless of

the length of time over ,,"hich the activity takes place. The estimated demand for

saltwater beach aCtiVItIes In 2000 (study used 1999 estimates for the year 2000) was

154,932,616 user occasions. Projected for the year 2005, the number of user occasions

involving saltwater beach activities are projected to rise to 174.017.175 In the year

2010. the projected number of u~r occasions involving saltwater activities increases to

192,946,060.

No other measures of beach related tourism were found for the entire state of

Florida. with the exceptIon of one study, also conducted by Dr. Strange. Strange (1994)

reports that in 1993. 7 mIllion international visitors 7 million international visitors came

to Florida's beaches. This estimate was produced from a statistical an~s of data from
:?"

the Florida Division of Tourism that is reported in greater detail in Stronge (1994).

Activities: The survey results reported in Stronge, 1997 distinguished between

visitors that considered the beach to be the main destination of their trip, and visitors

considering the beach to be a secondary destination. Of the total 768,359 visitors to

Broward county beaches arriving from out-of-state, 648,339 (84.4%) indicated that the

III



beach was their main destination and 120.019 (15.6%) indicated that the beach was not

their main destination..IO (Stronge. 1997)

~

Of those visitors to Broward County beaches, the survey results indicated that

86% of all subjects surveyed visited Broward County beaches to swim or sunbathe. 7.1 %

came to the beach to walk or search for seashells. 0.2% visited the beoch to fish and 6.6%

1
carne to the beach for other reasons. (Stronge, 1997) On average, a beach visit lasted 3.3

hours.

The same survey ~ubjects were asked to describe any spending done as pan of
~their beach visit. The survey results indicate that mainland and barrier island residents of

Broward County spent ~ total of $23.102.343 (1995-'96 dollars) on recreational beach

use. SI2:!.50.987 of tot~1 e:\penditures were spent at or on the way to the beach and the
remaining 510.851.356 was spend on beach equipment and accessories. . Beach visitors

that were not residents of Broward County spent a to~ of $285,253,992 on beach related

expenditures as well as on other. trnvel related expenses such as lodging, food, local

transponation. etc. (Stronge. 1997)

The Broward county survey also provided information on spending per tourist and

per tourist-day for lodgIng. dining. food/groceries. recreation/entertainment. shopping,

car/gas. and other expenditures. (Stronge. 1997) Spending on each of these categories

was broken out by geographic origin of the tourist. including tourists from elsewhere in

Florida. tourists from outside of Florida. but within the United States. and international

tourists. (Stronge. 1997) ::::::

Characteristics of Tourists: The survey conducted for Stronge, 1997 collected

infonnation on the length of stay of visitors in the county, the age, occupation and

income of beach users. (Stronge, 1997) Results of the Broward County survey indicated

that the average age of an adult visiting Broward County beaches is 40 years old. Winter

., This breakdown is done in even more detail (e.g. how many visitors would not have come to Broward

Co. at all if there were no be~hes. how many would co~ less often and how many would co~ as often if
there were no beaches) for both m;ain-destination and not-main-destination visitOrs.
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visitors tended to be older, on average, than summertime visitors. Winter visitors were

also more likely to be retired (19.3%) than summertime visitors (9.6%). Of those visitors

not retired. 9.6% were students. 4.9% were homemakers, 1.4% were unemployed, 66.9%

were employed and 1.9% were in some other occupation. The median income of

Broward County beach users was $43,600 (1995-'96 dollars), with a slightly higher

median for summertime visitors ($44,900) than for wintertime visitors ($42,700).

(Stronge and Schultz. 1997)

C.2 California

Origin and Destination of Beach Visitors: ~n a 1995 survey conducted by the

Public Research Institute (PRI) at San. Francisco University, 641 randomly selected

California residents were questioned about the types of beach related activities they

participate in. (King and Potepan. 1997) This 1995 survey reports the average household

spending for one-day trips and for overnight trips by state residents as well as out-of-state

residents and foreign tourists. The survey results indicated that. of the 641 households in

California responding to the survey, 409 (63.8%) had taken at least one day-trip (a trip

.lasting no longer than one day) during the previous year. Of those households that took

day trips to the beach. the average number of day trips taken in a year was 15.24, with an

average of 4 people taking the trip together. 234 households (36.5%) indicated that they

had taken at least one overnight trip to the beach over the preceding year. Of those

households taking overnight trips, 4.6 overnight trips were taken per ye:::t: with each trip

lasting an average of 2.65 days. (King and Potepan. 1997)

In a 1997 study by Philip King and Michael Potepan, an estimate of out-of-state

tourists visiting California beaches was calculated using infonnation from a 1996 survey

of 13.279 beach visitors conducted by the California Department of Boating and

Waterways. (King and Potepan, 1997) In this survey, beach visitors were asked to

indicate whether their permanent residence was in- or out-of- state. Using data from the

California Department of Boating and Waterway survey, King and Potepan estimate that

85.01 M beach attendance days attributable 10 California beaches are from out-of-state
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beach was their main destination and 120,019 (15.6%) indicated that the beach was not

their main destination..aQ (Stronge, 1997)

.Of those visitors to Broward County beaches, the survey results indicated that

86% of all subjects surveyed visited Broward County beaches to swim or sunbathe. 7.1 %

came to the beach to walk or search for seashells. 0.2% visited the beach to fish and 6.6%

Jcame to the beach for other reasons. (Stronge, 1997) On average, a beach visit lasted 3.3

hours

The same survey ~ubjects were asked to describe any spending done as part of
~The sur\'cy results indicate that mainland and barrier island residents oftheir beach visit

Broward County spent ~ (o(al of $23.102,343 (1995-'96 dollars) on recreational beach

use. $12,250.987 of to(~1 expenditures were spent at or on the way to the beach and the
remaining 510,851,356 wus spend on beach equipment and accessories. . Beach visitors

that were not residents of Broward County spent a tot.al of $285,253,992 on beach related

expenditures as well as on other. travel related expenses such as lodging, food. local

transportation. etc. (Stronge. 1997)

The Broward county survey also provided infonnation on spending per tourist and

per tourist-day for lodging. dining. food/groceries. recreation/entenainrnent. shopping,

car/gas. and other expenditures. (Stronge, 1997) Spending on each of these categories

was broken out by geographic origin of the tourist, including tourists from elsewhere in

Florida. tourists from outside of Florida. but within the United States. nnd international

tourists. CStronge. 1997) #

Characteristics of Tourists: The survey conducted for Stronge, 1997 collected

infonnation on the length of stay of visitors in the county, the age, occupation and

income of beach users. (Stronge, 1997) Results of the Broward County survey indicated

that the average age of an adult visiting Broward County beaches is 40 years old. Winter

~ This breakdown is done in evC'n more detail (e.g. how many visitors would not have come to Broward

Co. at all if there were no bexhes. how many would come less often and how many would co~ as often if
there were no beaches) for both main-destination and not-mnin-destination visitOrs.



The California Office of Tourism defines travel as requiring a trip that includes at least

one night spent away from home or requires traveling at least 50 miles from home. (The

ResouICes Agency. 1997)

Characteristics of Tourists: No source of infonnation was found providing

demographic characteristics of beach tourists in Califoriria.

C.3 Texas

Origin and Destination of Beach Visitors: Estimates are provided for

participation in recreational al."tivities along Texas bays and estuaries in a series of reports

prepared by the Texas Depanment of Recreation and Parks and the Texas A&M

University Department of Agricuttural Economics. (Fesenrnaier et aI.. 1987) Activities

accounted for in the estimates inctude sports fishing. hunting, picnicking, swimming,

camping, pleasure boating and sigh~ing along six, Texas Gulf Coast estuaries.

including the Nueces and Mission-Aransas estuary, the Laguna Madre estuary, the

Guadalup Estuary, the Lavaca- Tres Palaacios estuary, the Trinity-San Jacinto estuary and

the Sabine-Neches estuary- Surveys were used. along with published information on

commercial fishing to de\'elop estimates of the number of visits to the Gulf Coast of

Texas by Texas state residents. The survey results indicated that approximately

10.251.901 visits are paid to the Texas coast by Texas state residents in 1986.
(~enmaier et al.. 1987) . ~

The only other source of beach-related tourism. data for the State of Texas was

found in 11Je 2(xx) Report of Travel to Texas prepared by the Texas Depanment of

Economic ~velopment and D.K. Shifflet & Associates Ud.. (TDED. 2001) This annual

report collects data describing tourism activities in Texas during the preceding year,

including the number. origins arid activities of tourists visiting different regions of Texas.

While much information is available on the activities and characteristics of tourists in

Texas. the report does not isolate this information for beach-related tourism. alone. The

only beach related tourism infonnation contained in the report is the estimate that 7%

115



(12.4M) of the total 177M person-trips made to Texas, involved a visited to the beach or

a waterfront. A person-trip is equal to one trip. taken by one person, regardless of the

length of the trip. (TOED. 200 I)

Activities: Of the 10.251.90 1 visits recorded in the 1987 reports prepared by the

Texas Depanment of Recreations for six bays and estuaries along the Gulf Coast. 55% of

these visits (6.032.892) were by fishennen. It was found that camping and span fishing

accounted for 43.3% of the iime allocated to recreational activity on beach visits,
~

:.
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:~

;~
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swimming was allocated 20.6% of recreational time and sightseeing was allocated 17.1%

of recreational time. Of the total $586,579,324 expenditures in 1986 by Gulf coast

visitors, the survey data Indicated that 32.3% ($189,908,202) was spent on transportation,

10% ($58,774.446) was 'Spent on Lodging, 24.9% ($145,985,311) was spent on

restaurants. 18.7% ($109.662.105) was spent on groceries, 2.6% ($15,353,460) was spent

on rental of recreation equIpment. 4% ($23,510,020) was spent on entrance, participation

and guided tour fees. and 7.5% ($43.385,780) was spent on fishing-related items.

(Fesenmaier et. al., 1987)

Characteristics of Tourists: No infonna~ion was fo.und on the characteristics of

tourists visiting beaches along the Texas Gulf Coast.

c.4 New Jersey

Origin and Destination of Beach Visitors: The number of bo~y and

overnight trips in the shore region of New Jersey is recorded in a repon presenting data

for the 2<XX> travel year. prepared by Longwoods International for the New Jersey Office

of Travel and Tourism. The Longwoods report also indicates that, of the 37.4 M

overnight. non-business related.trips taken in New Jersey, 9% (4. 1M) were taken {or the

j
primary purpose of going to the beach. Of the 117.5 M non-business related day-trips

taken in New Jersey. 13% (16.4 M) were taken for the primary purpose of going to the

~';J"
'I

~

~
::~
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beach. These estimates suggest that a total of 20.5 M trips were taken in New Jersey for

the purpose of going to the beach during the 2000 travel year.

Of the total number of trips identified as trips to the beach., 85% of trips were

taken by travelers originating from the Mid-Atlantic area of the U.S.. 2% originated from

the New England area. 10% originated from the South Atlantic region of the U.S. and 3%

originated from other locations.

Activities: The Longwoods report also describes the types of activities travelers

panicipated in during both day and overnight trips in New Jersey during the year 2<XX>.

Of the tota144 M overnight trips (including both business and non-business related trips)

taken in New Jersey, on 23% of the trips (10.2 M trips) travelers went to an ocean beach.

20% (8.8 M trips) of overnight trips involved participating in boardwalk activities. On

2% of the overnight trips (1.1 M). travelers participated in saltwater fishing. Of the total

125 M day trips taken in New Jersey, 24% (30 M trips) involved vis'iting an ocean beach,

18% (22.4 M trips) involved panicipating in boardwalk activities. 2% (2.4 M trips)

included saltwater fishing and less than 1 % (0.3 M trips) involved surfing.

Of all adults visiting N.J. beaches for at least one night in 2<XX>. 56% visited a

casino. 98% visited the beach. 46% spent time touring and 22% attended special events.

Of all adults visiting N.J. beaches in 2<XX>. 11 % engaged in cultural tourism activities, 5%

engaged in Eco- Tourism activities and 6% engaged in historic tourism a-@vities.

Characteristics of Tourists: The average age of an adult taking an overnight trip

to a N.J. beach in the year 2000. was 41. according to the Longwoods study. Of the adult

individuals taking overnight trips to N.J. beaches in 2000. 38% had an income of $75K or

greater. 24% had an income of $50 - $75~ 25% had an income of$25.-$49K and 13%

had an income of less than $25K. 89% of the adult individuals taking overnight trips t.o

N.J. beaches traveled under 300 miles to reach their destination. 6% traveled 300-500

miles. and 5% traveled 500-1.000 miles. The total average number of nights away for

adults taking overnight trips to the beaches in N.J. is 6.2 nights. 0.1 of these nights is
.
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spent in other states. with the remmning 6.1 nights spent in N.J. Throughout the year, 7%

of overnight beach trips are taken from January to March. 26% are taken from April to

June. 63% are taken from July through September and 4% are taken from October

through December.

c.s North Carolina
1.

Origin and Destination of Beach Visitors: The only estimate found of beach

)related tourism in the state of Nonh Carolina is provided as pan of the Nonh Carolina

Depanment ofCommercc's. Tourism Division's 1999 Domestic Coastal Region Travel
.,

Summary (available on the \\'eb at \...ww .nccommerce.com/tourism/econ/demo ).

According to this repon. In 1999 close to lllriillion visitors from the U.S. visiting the

Nonh Carolina coastal regIon. Of these 11M visitors, 53% (5.83 M) went to the beach.

While the report contains additional infonnation pertaining to the activities and attributes

of tourists in North Carolina. this infornlation is not broken out for beach related tourism,

alone

~
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Table C.l: Infonnation Sources Exolored
~-

California

Florida

J :

, - King. PIli lip and POtCpan~ M~. J.: TiI;&;'(IIIIi; Viii"~ofC~fomia"sB;«l;;Sa kpon
l 'IMmL'\II_d b\" tJw CalifomiD DtpannwlU 0{ BOGtin, aNl Wat~~s: ~Iic ReseaQ -CUte:
\13V. 1"'J1

I - J.:j~g. l'tlllip: nILFi..rall..,oct,.. &«"~J" in Cali/Onlill A RIPOff c-iss~ boY' ~

Df'parlmr"t "f 8'tGlln, and Waf~","a.v.t: Public R~h IDstitute. San Francisco Stale University-.
Sc~.I9'J9

- !lIlIroUKhs. J3n1eS T.; Baird. BriaD E.: Miller-Hensoo. Melissa: Hadiekl. Sheila: Califomia.s 0t-fQII
Rr\lNn'r\: All AJf'lldDforrh~ F..flln; The R~ ApcyotdlemreotCaliruail: M8da 1997.

- RtSQIfcc Agency or Caliruail: DnIjI Policy 00 CDastDl ErositNI PlDMin, GIld R~SPOftSI-
8a,.k~r'NIId Maf~nal; MiIdI26. 2001.

- !'IIlhp ~In~. Public Research msallltc (415) 338,21~. D2km28'srsu.edu « shartin2.~L8et
I ,(hiS IS iI h~ e-mail). PasoaaI coa.1tQnicalion

- J.:jn!.I~llip G.; iUeP8D, MidDeI: AII"E:r-u- EWIlWItiDII, s in CGlV'0IWitJ: Pubic
!(~SC3tl:h In)IIIUIe at San Francisco Stale Universit dale unknown)

- \\ IIII~m ~lIonge. PlIO. 5tIatftW.rau_edu« suwgcwOKC..rau.- (561) 297-2133
- ";1( E\3n. I""S I .sS8-2200 . f1cwida Parts - PbDDing "Evans rapcxIded to a call dtIt I pIKed b

,,:Ihc:r t ;;111 8a~ley (M" AI~. also al Parts and PlaADinI' Wayae SkYCDS at ReaaIioa aad
!'~~;1( flt5n-414.8S5S) .~::."",~.Ided I COIUact dIeID.)

- ~((\r H"lIand. PlIO. Center r~ Toorism Research IUd Dew~t (352.392-4042 at. 1313
- r~ro I'cll - A..-Ida State University (S50) 644-1092. : \../l3nmo:nl,'1 En\..ron~taI Protection. Division of Recreation and Parts. Parb lAd P1auiDg:

.!,ta,~., It.., rrall,.. III Florido 2(XXJ Florida.s St~ CMfPnJw1lSi~ o.ldoor R~(Tm.- P'-
f fJIlI' :"WK,;

- 'I'IX\~. "Ilham 8 11994) -Beacbes. T~ IUd ~ Dew.-t". ~... ~ 62.
: '.III "\I'nl. 1'1')4

- 'I Inn \!\:. ",lIiam B.: Scbukz. RoukS R.. B~nI COIIfttY BeMMS: All Ec-.- S""'I995-~

I'rrp;arl:d I,""" 8roward ~y DeP8n.-t or NaI8ral ~ ~ Biok)Iical ~
DIvIs"",; J3nvary. 1997. -

- SI~Jt:. "'illiam B". TM~o{Gow~F--,forBeGChN~P~ 1M
Fit-rida La\,.

- SI~,c. William B.; TM ~ BeMjits of Rorida's s-:Ms: 1.«8. s.. GIld NaticM
""{KI, " AMda Atlantic University

- S(IM~ ""illiam 8; T71~ Er-rc Valwof(N'Be«ltts_c-JMIPrrlpenWs:Fbida~
I nl\4:"II..

- !13m f'O:II1!U!!.!1 Visil Florida (S50) 4".5607 ext. 346- -

Texas 1;I.",cn~II.'f. ~n';ilR::--um.~: RcXhl. Wesaey S.;: MiIU~ s-::OZUDa. T""C"<JfJbJr.: ~
~nlC. L . (iuajaldo. Ramc. Q.: Re,,;Mal and Suuew~ EconOllric Impac-u ofSpon F~,. 0rMr
/l'trrtUII'Hla/ Alm.'lie.f. and C_n-ral Fishin" Afs«ialed with Major Ba..,s and £miamI ofdw
Trw\ (iul(C"1G-" E.rel'UllYl' S-r:v.. ~ fIX the Texas Watcr Devc~ ac..d by
D.:panmcnl nl Recrtatim and Parts and Dep~1 of Agricultural EcmonBcs. Texax A&M
:nl"m)I~; Au!1ISt. 1987.
i!)ED IT .::\as Depanment of Economic i:)evekJf)menl and D.K. Shifflet &. Associates. lJd. 2a»
RrptlrJ'lI rm\y/ In Texas-. A.gac.200I.
~I~ spoke Wl/h Dee IJDdsay (512) 936-0438 of die Texas Travel Research ~StatiSlics l:!r:1ce. She
Jlrecu.-d me 10 /he TOED. 2001 docu~L She also indicated Ihu data ~ desaaal
J(~h1c iDfcxmMilX1 olTexas ~risIS. ~rismspeadiDI by CQlDIY ~dIe resulting sweaIXS
.. ..:al fa. 1mpat"U of tourist activity iD Tcxu: however. DIXIe of lhis infonna~ IS isolated fIX bead!-
:.:bt~ tounsm. aae.
!);an ()IIandt - 1.800-SQPADRE . Soudl Padre kland ~veIUiIXI ~ Visi~ BurQu- --

Nonh Carolina

New Jersey

- ---

I . '"~kclJgn- ~glas J.: ~ Er~ of ~ ~II.wM ~orfJ. ~ ~ W, £a.f
Kilt,... (.AJV Hlln Us.: ScIxx)( of Business at M~th CoIkIe- Raleigh. NC: MatclI S. 2CXX»... 11m R*nSOII. Media Assistant at die Nonb Carolina ~t of C~ (919) 733-7'59.

I. R~ ~ Travel Scope StIKiy. ~ by die Travel mdusay ..~scx:ia~~ d A8rica
\\ ww .n~.comIt~rism/eclXl.

I . 1999 Domes1jc Cc.stal ReJicxa Traftl S~ ~ by die Ncxm Caroiu De.-, d

j. ~=::~=~~~~ ~!~~~~~~~~~~~ &1- 1_-- ~. InlCmaci~l- 2(xx) N"" J,'KY Trawl R'SHrt"II PlDftallt TIDwI GIld T~ri.- ill N- J"., New
Jersey C~ aDd ~ Growth CCMDmissic-. Office of TravellDd T~ T~ New
Jeney- May 2001.. :-.:~ B<X1nan - Executive ~ of die Office of Travel&; TCXIris-. New Jersey Cc J ..
Economic Growth Commi"ioo
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Input-Output \1ethodologyD.l

Most impact analyses of beach-related spending are caITied out using input-outpUt

models.41 Two of the most popular input-output modeling systems cutrently in use are

IMPLAN and RIMS-II.:'z IMPLAN is produced privately from the Minnesota IMPLAN

Group. Inc. (1996) and RIMS-II (Bernat. Ambargis. Repice. and SzczeSnIak. 1997) is

available from the u.s. Bureau of Economic Analysis. Input-output models developed

by both systems have been used in studies of th~ regional economic effectS due

recreation-related activities-including beach activities. Because regional input-output

tables are no longer compIled from locally surveyed data sources. these regional inplt-

ou~ut modeling systems share one very basic characteristic. They both use the national

input-output accounts as the source of technological and trading patterns. From there

they use different methods and data to adjust these national relationships to reflect the

availability of goods and serv1ces from local sources. One important stnlctural difference

betWeen the two systems 1S that L\1PLAN produces impact multipliers not only for output

and employment. but also for all components of value added (empl~ compensation.
. . . y

propnetors Income. other propeny income. and indirect business taxes). On the other

hand. RllvtS-II gener~tes Impact multipliers for output. employmenL and earnings.

An input-output model is based on a set of double entry accountS. for example. as

shown in Figure 0.1. Along the rows, the transaction table records deliveries of goods

and services either to other industries (intemtediate demand) or to final demand

., For a detailed presentauon of input-ouq>ut analysis. the reader should refer to either Hcwinp (1985) or

Millet and Blair 1 1985i.
.1 .Other 1npUt-oUq>Ut modelin2 systems (C.2.. AOOTMATR. RSRI. and SCHAFFER) have been developed
am used for many regionai eC~n'oln1C analyses. however. they appear to be used less frequently than either
IMPI..AN or RIMS-II. These SYS1cms Mve been compared and cvaiuated by Brucker. Hastinp. aI¥i

LathAm, 1987 &. 1990).
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output is used to hire and use a particular input (e.g.. labor) then this proportion will not

change regardless of the production level (see Figure D.2). And fourth, there are no

possibilities of substitution between input requirements.

Figure D.2: Input Coefficients for Intermediate Sectors

Columns do not always add exactly to to totals due to rounding.
Source: Edgar M. Hoover. , 975. An Introduction to Regional
Economics. 2nd Edition. New York: Alfred A. Knopf, p. 226.

~

Mathematically. an Input-output model is a large set of simultaneous equations

that are solved to derived changes in industrial output levels that are necessary to satisfy

changes in the final demand for goods and services (see Figure D.3). The input-output

model will develop a unique estimate of output change for every sector defined by the

model {the number of sectors can be as few as ten or twenty or as many as several

hundred or more) The output changes calculated by the model will be larger than the

final demand changes because cenain commodities are necessarily produced and

consumed during the process of producing the goods and services for final demand For
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1
example, in order for bread to be purchased by a consumer at a grocery store wheat has to

be first produced and then consumed (i.e., converted to flour) so that the bread can be

1

I

made for the consumer to buy. These "intermediate" stages of production and

consumption are the re~on for the multiplier or "ripple" effects generated by tourist

expenditures at the beach. They also represent "double-counting" of effects and are the

reason why they are not included in income and product accounts. However, they fonn

the basis on which other types of impact effects are derived. For example, once the total

output changes due to il change in final demand have been comput~ then the process of

converting the output chilnges to employment changes are relatively easy. Project related

employment changes ilre computed by assuming a proportional and fixed relationship

between each industry's employment and output levels and applying these proportions to

their respective estimated output changes. Similar calculations can be made for project-

related changes in value added and each of its components (i.e., employee compensation,

proprietor's income. other property-type income, and indirect business taxes).

D.2 Capture Rate

The capture r.lte is the fate at which the beach area is able to capture money being

spent by beach visitors that provide a direct stimulus to the region's economy. .As

mentioned above. the number of capture rate required for an impact analysis of beach

spending will depend on the number of industrial sectors in the regional economic model.

An economic base model only requires one capture rate. however, input-output models

can require several hundred or more capture rates

~
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Figure D.3: Total Direct and Indirect Effects of an Increase in Final Demand

1.977
Primary Sectors

Households!
Government!

Importsi
Capitan

0.6141 o.~

Figures in combined column show the im'pact of an added dollar of aggregate
final demand sales by all intermediate activities, apportioned in the same proportions
as these activities shared in the final demand sales shown in transactions table '

(Figure 0.1). This means added final demand sales of $0.46 by A, $0.20 by B,
$0.17 by C. and $0.17 by D.
Source: Edgar M. Hoover. 1975. An Introduction to Regional
Economics. 2nd Edition. New York: Alfred A: Knopf, p. 226.

Economic base model use an impact multiplier that is akin to the "Keynesian

income multiplier found in traditional macroeconomics. In this forrnula~, the

"

multiplier is equal to one divided by the propensity of people to save plus their tax rate.

Alternatively, the multiplier is also equal to one divided by one minus the propensity for

people to consume out of their income. Suppose that people in the u.S. consume

approximately 80 percent of their personal income.43 This means that they save and are

taxed ~bout 20 percent of the personal income. The implied multiplier is 5 (1 +0.2). By

knowing the vallie of the multiplier and using simple algebraic manipulation of the

multiplier formulation. the propensity to consume can be identified as 0.8. The value of

43 According to the National Income and Product Accounts compiled by the U.S. Bmeau of Ecooomic

Analysis. historical consumption rates have been approximately 80 percent for the last 50 years (BEA.
2001).
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,
saving and tax rate (0.2) is a measure of leakage in the economic system. The greater the

. Within a regionalleakage is in the system. the smaller the multiplier effect will be

economy. leakages within the economic system are much greater due to their "openness'

in the fonn of regional impon of goods and services. As a consequence, regional

)
economic base multipli~rs or less than two are not uncommon. A regional multiplier of

two implies propensity to consume from locally available markets of 0.5 or

approximately half of what consumers want to purchase can be found in local markets.

Alternatively, a propensity to consume from local sources of 0.25 (or one-fourth) implies

a regional multiplier of 1.333.

Two very commoni y used methods of estimating capture rates by industrial

sectors are "Iocation quotIents" Oind "regional purchase" coefficients..a4 Location

quotients (LQ's) are used by RIMS-II to adjust the national input-output table to reflect

local demand and supply conditions. A location quotient for a local in~ustry is the ratio

of the industry's local concentration (e.g., the percent of local employment in the sector)

to its national counterpun (i.e.. the pe~ent of national employment in the sector). The

basic idea is that if the industry's local concentration is equal to or greater than the

national concentration then the industry must be satisfying the local needs for the

industry's production. If. on the other hand. the industry's local concentration is lower

than that for the nation. then there are greater demands for its products that can be met

from local sources-or the region must be imponing the remainder of its requirements,

The value of each industry's LQ is then the "key" for its regional capture rate. That is, if

~the industry's location quotient is greater than or equal to one, then its capture rate is set

to one. If the location quotient is less than one. then the industry capture rate is set equal

to the location quotient. The source of data required to compile a set of industry capture

rates based on the location quoti~nt procedure is most often the latest County Business

Patterns (CBP) data from the U.S. Bureau of the Census.

"lntmegionallrade flow estimates that are estimated using the U.S. Depanment of Transportations'
ComnKxiity Flow Surveys are uOOer investigation by several research teams: Peterson aOO Beck (2<XX» aOO
Southwonh and Peterson (2(xx»).
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Regional purchase coefficients (RPC's) are used by IMPLAN for its regional

adjustment of the national input-output table. A regional purchase coefficient represents

the proportion of local demand for a specific commodity that is available from local

production. This definition uses a concept that is very much the same as is used by

RIMS-ll based on location quotients. However, in addition to the use of l<K:ation

quotients, IMPLAN computes its regional pUIChase coefficients via "regression analysis"

with added demand and supply indicators. These additional demand and supply

indicators include regional employee compensation for the industry, regional

employment relative to national employment for the respective industry, and the relative

size of the region (measured by land area). Regional purchase coefficients are available

through the IMPLAN modeling system.

D.3 Defining Regions for Economic Impact Analysis

How does one decide tQ define the region that is going to provide the geographic

setting for socioeconomIc Impact analysis? OCthe many factors in perfonning an

economic impact analysIs. one of the most subjective issues is the definition of the

geographic region to be u~. For people not accustomed to conducting regional

economic impact analysIs. justifyjng a particular study area may not be easy and is often

sun'Ounded by many thorny and uncomfonable issues. The justifications of most study

areas often are ignored-perhaps because the region is predefined (e.g., for an analysis of
"""= .

the fiscal impact of a tax cut within Alabama) or maybe because the reg(61\al was the

only available unit of observation for a "cross-section" study. Unfortunately, few

universally accepted rules are available to help choose an appropriate study area. Asa

result, careful thought should always be exercised when delineating an appropriate area

for analysis.

Other than a ~eographic aggregate, what is a region? There are as many answers

to this question as there are people who use geographic settings for their analySes. Such

diversity of opinion is du.e mostly to.the different uses of spatial aggregates. The regional

definitions commonly used in recent studies of the economic effects of beach activities
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,
appear to be the geographic ar:e within convenient access to the beach under study. For

J

example, this may include those counties whose population centers fall within 30 or 50

miles from the beach. This is a practical, though arbitrary approach to an issue that can

be sensitive at times.~s \1ost regional and uroan analysts performing socioeconomic

impact analysis prefer to use a "functional area" concept for defining study regions.46

Regions defined in this way explicitly consider the economic linkages and spatial

dimensions between the residenti,al population and the businesses in the geographic area.

In other words. commuting and tcading patterns are of prime concern. This type of

regional is often called "nodar' because:
1~

.,. the region is p('rcen'ed as being composed of heterogeneous nodes of different
size (cities. to'm,\", ,illav,es. and sparsely populated rural areas) tllat are linked
together funct;{Jnall\'. These funcrionallinks can be identified through
obse1Vation offt(I"'.\" (Ij'people, factors, goods, and communications (Richardson,
1979, p. 21).

An examination of:l map shows that population and businesses are not spread

evenly over space. but are concentrnted at specific locations called "agglomerations".

The factors that generate these agglomerations are varied; e.g., transportation advantages

(such as the confluence of several rivers), resource deposits, factor endowments, local

infrastructure (such- 3S goOd schools and public transponation facilities), climate. and

even proximity to firms that supply needed production requirements or provide ready

markets

Beyond the gen.eral guidelines for region types (above) and the re~tion of using

counties as the smallest geographic units. there is little formal advice abou.t defining

"S Two other methods of defining regions are frequently used. First. r.egions are sometimes delineated

aJong administrative or political bou~es ie.g.. the State of Alabama or Montgomery County. Marylalxi).
It is often claimed that since the institutional framework. within which economic and social policies are .

designed and implemented is of oveniding imponaoce. then the geographic unit of analysis should coiocide
with the same administrative or political boundaries. Second. homoge~neity of o~ form or another can
be used to justify some regions. For example. o~ can envision coal mining regions. river-basin regions. air
pollution regions. or even German-speaking areas. What binds these areas is usually some common
r.hysical. economic. social. or statistical characteristic.

The concept of a fuoctionaJ ~conomic area (FEA) appears attributable to Karl Fox: see K.A. Fox aIxi
T .K. Kuman. "The Functional' Economic Area: Delineation and Implications for Economic Analysis and
Policy:' Papers and Proceedings. Regional Scieik:e Association. Vol. IS (1965). pp. 57-85.
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regions. However, when an analyst decides to delineate a study area. the decision is

based on his/her considered judgment, possibly from past experience and specific

knowledge of the area under study. At a practical level, another important issue is

detennining the smallest geographic unit for when relevant data are available. For the

most pan, counties provide these data.,*7 With respect to economic impact analysis, it is

probably obvious that a region should be the geographic area in which the significant

economic and socia! consequences of a project occur.

The definition of the affected region must include all of the ingredients of a self-

sustaining region--local businesses. local government. and locaJ population. The region

must ~flect the limits of the economic activity associated with the affected population.

This is not an easy definition to satisfy and numerous "simplistic" attempts at a standard

methodology have failed. However, it is obvious that the following considerations

should be included in the definition of an economic region:

The availability of local shopping opportunities is a factor in an appropriate
regional definition. The location of new malls or other popular shopping
opponunities c:lQdictate an expansion in the region's size if no comparable
opponunities exist in the immediate vicinity.

.

The "joumey-to-work" time for local employees often dictates part of the
regional definition. On average, a joumey-to-time of one hour or so is considered
common. However. some regions in the country are characterized by longer
travel times than others. The perception of travel time is affected significantly by
the quality of the transportation network, the availability of mass~sit. and what
impacts are felt during "rush hour" peaks.

. Local customs and culture also can often influence where the boundaries of a
region should be set. Long versus short commute patterns. willingness to
approach the "inner city," the sense of local community, and other factors can be
used for the region definitions.

., Although some data are ava'llable at the census tract level (e.g.. population and income) that could

possibly be used to delineate regions. the data needed to analyze economic impacts are most readily
available only at the county level. unless one is willing to cooooct expensive aoo ti~-consuming sm\'eys.
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An imponant note should be made of the relationship between the size of the

study region and the subsequently estimated impacts (Chalmers and Anderson, 1977, p.

13). A larger area usually implies larger populations, greater factor endowments, richer

resource deposits. and more readily available productive supplies. All these attributes

make for more integrated and more diverse economic structures that, in turn, lead to

larger socioeconomic impacts. On the other hand, larger regions also tend to dilute the

significance of socioeconomic impacts, which means that the relative significance of
~impacts tends to becomc ~mililer us the region gets larger. .

D.4 Other Types of Regional Economic Impact Models

Regardless of its pufl'Ose. a regional economic impact analysis has two basic

ingredients: convening the ~Itemative scenarios that comprise the proposed action into

sets of final demand charygc$ and estimating the facto~ that relate the initial changes in

final demand to the rcsultlng total changes in local economic activity (i.e., the model).

The objective of an econ()mlC analysis can be quite involved; e.g., an analyst may be

interested in evaluating the effects of introducing a new plant in an area, of changing the

local tax structure. of a mIlItary re31ignment action, of constructing a public works

project. etc. Regional analysts. have several alternative modeling frameworks other than

input-output at their disposal for regional economic studies. This section reviews tWo

widely used regional economic impact models, economic base and econometric. In

addition, the estimation ()! final demand changes for proposed scenarios is not discussed

here. ~
:::.;; '

Economic Base ~Iodel: To introduce the economic base model one can think of

a household with one wage earner. Obviously. the household's income and it standard-

of-living increases :md decreases as the wages earned by the head fluctuates. Just like the

household. one can envision a local economy that has a great dependence on external

sources of demand for the level of its internal welfare: in other words. if it is an "open'
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economy. The economic base model provides a simple framework in which to analyze

such situations. The economic base model has a considerable history (Isard etal, 1998).

Economic base models "bifurcate" or classify local economic activities into two

general sectors; i.e.. either into an export sector or into a service sector. The export sector

includes those finns that sell their products to businesses and households outside the

boundaries of the local economy. In addition. establishments within the local economy

that cause funds to flow Into the area by their activities (such as tourist facilities and

federal government offi,cSJ are also considered export industries. The local service

sector, in contrast, is made up of those firms that sell their goods and services within the

local economy, either to firms in the export sector or to the local populace. The model

works ~o the extent that. ~.\temal changes resulting in increases (decreases) in export

activity calise increases c decreases) in the payroll or export finns which are transmitted to

the local service sector establishments. Furthennore, the inflow or outflow of money

causes activity in local services to change by a multiple of the original change (i.e., the

multiplier effect) as the Influx. of fuflds is spent and fe-spent in the local economy or as

the initial withdrawal of funds causes decreases in local sales which. in turn. causes

further decreases in local sules us payrolls and employment shrink. For expansions. re-

circulation continues untl I the leakages from the system (such as imports. savings, and

taxes) exhaust the amount of initial influx. In cases of decreases in export activity, the

cumulative decline is halted by decreases in imports, .savings, and taxes. Note that expon

based models predict that. \\'ithout "new.' injections of funds to the locatoCbnomy

through its export sector. the l<;>cal economy will stagnate because service activities can

only respond to changes in local economic conditions.

Most derivations of economic base models use an analogy from Keynesian

income-consumption theory. This approach has at least two advantages_, One, it couches

economic base theory in the mainstream of economic thought. This leads to the

economic base framework for no other reason than it is consistent with historic

And two, it also provides a fonna! structure wi"thindevelopment of economi.c theory.

which the reasons for economic change can be analyzed.
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The economic base model is essentially "shon-run" in nature. The model

assumes an economy is initially in equilibrium and describes the changes required to

reach a new equilibrium position after an exogenous change occurs. Prices, wages, and

technology are assumed constant. Changes in the distribution of income and resource

allocations are also not pennlued :-.
:'(:

j

.,Economic base modcls emphasize the "openness" of regional economies; that is.

the importance of trade In Inducing regional change. The high degree of inten-elatedness

between the local economy und the "rest of the world" that drives the model is based "":J

solely on a demand oricntatlon where exogenous changes in demand for expons

determine regional incumc and employment changes. Expon sales in practice are not the

only activity that responds (() exogenous forces, even in the shott-run, and their omission

from the model suggest that economic base studies are appropriate primarily for smaller

economIes.

Regional Econometric Models: Regional econometric models are multi-

equation systems that uttempt to describe the structure of a local economy and to estimate

its components such as Income. employment, and output. Often the Keynesian income-

consumption framework provIdes the theoretical basis for the development of

econometric models. Bu(. because of the problems with the availability ~Ievant data.

model builders generally take an eclectic approach and have incorporat~pecifications

that seem to fit special si(uutions rnther than what "theory" would suggest.. Most

econometric models have employed time-series data and have generally been applied to

areas with sufficient data (e.g.. state or large metropolitan areas). These models and their

component relati.onships are estimated by means of various regression techniques.

Econometric models vary considerably in their degree of sophistication and

complexity (see Treyz. 1993). However. a popular theoretical framework for regional

econometric models is the economic base theory. But unlike the economic base m~l

(described earlier), where a reduced fonn summarizes the relationship between initial
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changes in export demand and total changes in local economic activity, regional

econometric models adopt an, explicit system of equations to explain and predict levels of

endogenous variables by either exogenous variables or other endogenous variables that

are determined by exogenous variables. These types of equation systems can either be

simply recursive in nature or more comple~ to require sophisticated simultaneous

equation solving techniques

Given the great diversity in the construction of econometric models and the lack

of a specific theory of regional growth that fonns a basis for the structure of these

models. it is difficult to identify a general body of conceptual problems common to these

undertakings. In fact. the major conceptual problem is the lack of a consistent theoretical

base. Constraints on data availability as well as the unique situation of each area are

panly responsible for the variation in structure. There are econometric models that

contain only eight stochastic equations while other may contain more that one hundred

(Trcyz, 1993).

In their most elementary fonn. econometric models' offer little infonnation

beyond that available from an economic base study. They are typically demand oriented

and treat wages and prices as given. They are thus open to many of the same criticisms

raised to the economic base model. An elementary econometric model will have a

recursive structure and will generally relate endogenous variables to exogenous national

variables. The more sophisticated econometric models consider supply:;Si3e influences

such as investment and the Jubor force; wages are also estimated by the model as well as

These models tend to be simultaneous rather than recursive. Thesenon-wage income

models supply considerable detail and much emphasis is placed on those variables that

the modeler considers imponant.

Implicit in the econometric models is the theory of growth that identifies the

sources of growth with external and internal forces. External forces include export

industries, which give them similar difficulties in identifying export sectors and in
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allocating sales or employment into export and service sectors. Oftentimes. an

assumption approach is used to categorize these activities.

'1
J

J.
interregional migration

~
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Appendix E
State Participation in and Funding of Corps

Beach Nourishment Projects

&1 California

For beach nourishment projects. the State pays 100% of the non-federal share if the
project is located at a state park. If the project is not a state park, then the State of
California pays 8Sg of the non-federal share.

Beach nourishment in a state park - State pays 100%
Beach nourishment not in a state park - State pays 85%/local municipality 15%

E.2 florida

Until 1998 the State of Florida funded a beach erosion control program which paid up to
75% of the non-federal share of Corps beach nourishment projects. ~ts funded
under this program were required to meet certain public access and parkirig criteria. And
the typical funding ,'.as at the 75% level. The money was appropriated by the state
legislature on a line item basis. for specific projects.

In 1998. the policy was changed (even though the law still allows up to 75%), so that
now the state pays 50% of the non-federal share of Corps beach nourishment projects.
The funding mechanism has changed also. Now $30 million per year is dedicated to
beach erosion control projects. A priority list is developed. Some of the criteria factored
into this are whether or n<X. there is federal funding (i.e.. Corps projects). and whether or
not the project is ready to go (with the plans and studies completed and the local sponsor
ready to spend money on it).

Some beach erosion control projects are carried out without any federal funding. They
are subject to the sa.~ funding policy, and must be high enough on the priority lisL In
these projects. the state pays 50% and the local sponsor pays 50%.
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Steve Higgins from Broward County. Aorida. (954) 519-1230. The following web "site
that contains the type of information we are looking for
httD://\v\...w.deo.state.fl.us/beaches.

Delaware

The state of Delaware pays 100% of the non-federal share of Corps beach nourislunent
projects. or at least it will pay 100% if any projects are ever built in Delaware. Thus far.
there have been lots of studies and .planning. but no actual construction. no actual Corps
beach nourish~nt in Delaware.

The State of Dela\\Oare funds beach nourishment on all of the Chesapeake Bay beaches.
and it has been funding interim beach nourishment at the Atlantic Ocean beaches. The
interim beach nourishment is inlended to provide protection for 2 or 3 years. When
Corps funding begins. more long-tenn protection will be built. with foredunes as well as
beaches.

I

The state money is derived from two sources. First. since 1971 there has been a Bond
Bill which provides S I million every year for capital improvements to beaches. which
includes beach nourishment. The state beach nourishment projects are nominally funded
50/50 stale/local. Howc:\'er. in order to lessen the burden on local gove~nts. the state
legislature increased the :1ccommodation (hotel) tax by 1 %, and this money is given to
localities to use as their share of the cost of beach nourishment. This is used as the
"locar.50%. So the local govem~nts really don't have to pay anything.

Tony Pratt hopes that the IWR study will take a broad view of the benefits of beach
nourish~nt projects- and -track the sand', including the benefits which it generates as it
moves along the coast. out of one project area, but into another area where benefits are
generated. He offered to give any of us who are interested a guided tour/field trip of the
beaches in his area.

TOllY Pratt of the State of Delaware. (302) 739-441

New jersey

The state of New Jersey pays 75% of the non-federal share of Corps beach nouris~nt
projects. The remaining 25% of the non-federal share is paid by municipalities (towns.
cities. etc). If there is more than one municipality in the project area. t~t is diyjded
among them based on how much shoreline each one has. There is also a program
whereby the coastal counties will reimburse the municipalities for 10% of the non-federal
share of these projects. This reimbursement. however. is not paid until after the project
has been completed.

New Jersey also has state beach nourish~Dt projects. independent of the Corps. These
projects are funded on a 75% State and 25% Local basis. Coastal counties also reimburse
the municipalities for 10% of their share. after the project is completed.

Source of funds. Before 1991. funding for beach nourishment was derived directly from
the state legislature Via annual appropriations. Bonds were issued in 1977 and 1983 to
raise money for shore prOtection. Since 1993. the program has had stable funding. This
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year there was $25 million of dedicated money available for beach nourish~nt. The
source of this money is the real estate transfer tax. which is levied on all real estate
transaCtions. So $25 million of this tax money is dedicated to the beach nourishment
program. and the rest goes into the State treasury. There is also a "poison pill" provision.
which states that if the $25 million is not given to the beach nourish~nt program. then
the remainder of the tax revenue cannol be used to balance the state booget.

A major force in achieving this stable funding was the Jersey Shore Partnership.
an organization of businesses. utility companies. other stakeholders. which was
fonned following the destructive storms in 1991 and 1992. This group pressured
the State legislature into establishing the mechanism for stable funding of the
beach nourishment program.

Bernie Moore of the State of New Jersey

E.5 North Carolina

North Carolina has a program that provides for paying up to 75 percent of the
non-Fedeml share of Corps beach nourishment projects. The money is derived
directly from the State legislature, and there is usually enough to pay for the 75
percent. In some cases, it may be slightly less.

John Morris of Nonh Carolina

-:::::::
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Appendix F
Detailed Tables

Table F.1:Dlstribution of National Economic Development Benefits of Shore Protection Project (Low
Energy Protection) With No Additional Recreation Demand (000 dollars In 2000 prices)

tl8*rts
($ICY) of
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Beach Area
Benefits- -

Rest of Nation:
Benefits
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~(CXX)
CY)
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Table F.2: Distribution of National Economic Development Benefits of Shore Protection Project (High
Energy Protection) With No Additional Recreation Demand (000 dollars in 2000 prices)

$3771 $6961 51.0731 ~~ 7OOJ
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47.4%1
S1.825~~-:-"; :-;~!~~
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T8b18 F.3: Dislribution of Nation.. Economic Devetopment Benefits of Shore Protection Project (Medium Energy

Protection) With Varying Recr.-tion D8m8td, Unit-Day Value Is $5.17 (QCM> dollus in 2000 prices)

. ~ Rest d the tiaiKiI
f0t8 tED
Benefits3~ B-eiWiiits4 I New V~,

tTYi*=8

]
~ kOeaSe in ~~
~~~-~-~

~ S1E
51.6511

$8941
-49-:-3%1 so.7%f

Iil40.~ 40.0%

39.5% ~ :iiJ
~

~39.1%1

~ -'38:7%1 $1.97912S%m-"~1M 57881. 61.7%1

Teble F.4: Distribution of National Economic De¥elOfj.,~ Beneflt8 of ShoN Protection Project (Medium Energy
Protection) With Varying Recreation Demand. Unlt-Day Value is 517.38 (000 dollars in 2000 prices)

SiichAlii: ',~ ~ NaIifiI TOtaI-Nm
Benefits~~ ~_fitsf I New Visits

\Typical ~8ch Reoon
~~mb88ch~

~~ inCf888e ., beech use

~ i.-.;;o-~ ., beech ~ - 48.1% S857 51.

$ 49.9% $985 50.1
51.1 51.3% $1.073 48.
S1 52.3% 51.181 47.
51.464 53.2"1. 51.289 46.
$1.831 53. 51.387 46.1

TQ% -~ in beach use
15~ ~ N1 beecn -use-
20% m it beach use ?
25% ~ it be-=n use-'

~:'-J~~~ &8

~
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Table F.5: Distribution of National Economic Development Benefits of Shore Protection Project (low Energy
Protection) With Varying Recreation DemaM, Unlt-Day Value Is $2.00 (000 dollars In 2000 prices)

Beach Area
BenefitSI

I Rest of ~tion Total NED
Benefits% " -~v~

~ ~ ~ ~
~

~-
~- -r5,84<M

~

Sf.~1 64.3%1 ~1.636135.7%1 79~

-$1541S723~ 49.~1 51,0%1 $1.4771

~

I ~
~

~
~ ~~

i:; 9.7% 49.9%

50.1%

~~

IT~ Beach A .

~ mease in beach use
5% mease In beach use
1 0% mese ., beach use
15% mease ., bead! use
20% iraease ., bead1 use
25% iraease ~ bead1 use

Rurat~
No increase ., beach use
5% incfease ., bead! use
1 0% ina-ese ., beach we
15% ir1cr88Se in beach use
20% koease in bead1 use
25% Iraease ., bead! use

Urban ~ ~~
~ ~ in beach use
5% ~~~ use~

$5871 39.7%1 58901 60.3%1 $1.4771-
$913
S935~~ ~ beech--use

1~%_~ beach use 1 15 $624

S633 ;;I . 1;1:573 $1,

$1,

11.1% 38.9%

38.7%
. 7.520 63.360

79.200

--
20% Increase ., beach use ~

__25% increase in beaci\ usel

Tab&e Fo6: Distribution of Nation" Economic Development Benefits of Shore Protection Project (Low EnefVY
Protection) With Varying Recreation Demand. Unit-oay Value Is $5.17 (000 dollars k12000 prices)

Beach Area
Benefitst 0.'0

To.- NED
Benefits

,ReSt Of the Nation
I Benefitst % ! New Visits

_~I _~~I Sl~71 ~- ':1.5591 15.8401

S611~ 39.2%:'- 15.~~I. @~%, 51.5591

15% ~ ~ beach use
2Q% - ~ kt ~ad1 use
~ k1Cf-. m beach U&e
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Table F.7: Distribution of National Economic Development Benefits of Shore Protection Project (Low Energy
Protection) WIth Varying Recreation Demand, Unlt-Day Value is $17.38 (000 dollars in 2000 prices)

51.2841

Rural Beach ReCion
No Increase i1 beach use
-5% Ifaease WI beach use
10% "rIse In beach use
15% Increase In beach use20% Increase ~ beach use - ~1

_25% increase i1 ~ use -J
Urban Beach Aecaon =1~ inCreaSe ~ - - ~

-5% increase In beach use
10% increse In beach use
15% increase WI beacn use
20% Increase WI beach u:se
25% increase In beach use

S744~ 36.1%~ 63.3%1 52.0281 31.6801

5970
51,083

I
49.2%1 $1.753~$8911 50.8%1 ~.I 15.8401

31.ssot

..

56671 38.0%1 S1_.~1 62.0'%1 51.7531 15.8401

5907
5987

Table F.B: Distribution of National Economic Devetopment Benefits of Shore Protection Protect (High E~
Protection) With Varying Recfeation Demand, Unlt-Day Value Is S2.00 (000 dollars in 2000 prices)
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~~ 11~~ uie
~~ =~ k\ beKh use
1 0% mese in beach uae

-- ..I15% ~., bea 18
20% Increase ., bea use
25% i1Cfease ., bea use
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Table F.9: Distribution of National Economic Development Benefits of Shore Protection Project (High EJ1efVY
Protection) With Varying Recreation Demand, Unlt-oay Value is $5.17 (000 dollars In 2000 prices)
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